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(57)Abstract: 

PROBLEM TO BE SOLVED: To stably control 
ignition timing and suppress NOx producing amount ' w 

not more than a certain value by optimizing air-fuel 
mixture distribution in a cylinder for compressed self- 
ignition combustion. 

SOLUTION: Using an air-fuel mixture injection valve 
9, first air-fuel mixture injection is performed in an 
intake stroke to form a dilute air-fuel mixture layer in a 
combustion engine 4. Then, only air is injected in a 
compressing stroke to form an air layer having no 
flame propagation. Subsequently, second air-fuel 
mixture injection is performed to form a high- « 
concentration air-fuel mixture layer under high back 
pressure, and the layer Is ignited by spark by an 
ignition plug 10. The dilute air-fuel mixture layer is Ignited by itself due to increase of 
pressure and temperature by the spark ignition combustion. 
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* NOTICES * 

JPO and NCIPI are not iresponsible for any 
damages caused by the use o£ this translation. 

1. This dociunent has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the compressed self-ignition type intemal combustion engine which the injection valve 
which injects a direct fuel is provided [ intemal combustion engine ] and makes compressed self- 
ignition combustion perform in a predetermined service condition at least in a cylinder — setting — 
the inside of a cylinder ~ gaseous mixture — a place — an enriched-mixture field and thin gaseous 
mixture - the compressed self-ignition type intemal combustion engine characterized by making it 
the layer which divides into a field and does not carry out flame propagation of between an enriched 
mixture and thin gaseous mixture. 

[Claim 2] The compressed self-ignition type intemal combustion engine according to claim 1 
characterized by having allotted the enriched mixture centering on the inside of a cylinder, having 
allotted gaseous mixture thin like it does not carry out flame propagation so tiiat the svirroundings of 
it might be surrounded, and allotting the thin gaseous mixture which results in self-ignition when 
said enriched mixture bums around it. 

[Claim 3] The compressed self-ignition type intemal combustion engine according to claim 1 
characterized by separating in the layer which allots an enriched mixture to the location which 
carried out eccentricity from the center of the inside of a cylinder, allots the thin gaseous mixture 
which results in self-ignition when an enriched mixture bums in the location at which this enriched 
mixture is not crossed, and does not carry out flame propagation of said enriched mixture and said 
thin gaseous mixtvire. 

[Claim 4] The compressed self-ignition type intemal combustion engine of any one publication of 
claim 1 characterized by dividing fuel injection into 2 times, performing it using the injection valve 
which can inject a direct fuel and air in a cylinder, and injecting only air between the 1st fuel 
injection and the 2nd fuel injection - claim 3. 

[Claim 5] The compressed self-ignition type intemal combustion engine of any one publication of 
claim 1 characterized by providing the accessory cell which carries out opening to a combustion 
chamber, dividing fuel injection into 2 times, performing it using the injection valve which can inject 
a direct fuel and air to this accessory cell, and injecting only air between the 1st fuel injection and the 
2nd fuel injection - claim 3. 

[Claim 6] The compressed self-ignition type intemal combustion engine of any one publication of 
claim 1 characterized by giving two or more nozzle holes which inject a fuel, respectively in cylinder 
shaft orientations and the direction to which it points to the boa wall at the time near the top dead 
center while preparing said injection valve in the center of cylinder head abbreviation - claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compressed self-ignition type internal 
combustion engine which makes compressed self-ignition combustion perform in a predetermined 
service condition at least. 
[0002] 

[Description of the Prior Art] There are some which are indicated by JP,10-196424,A as a 
compressed self-ignition type internal combustion engine's example. To the gaseous mixture 
compressed until it has the control piston as an auxiliary compression means apart from the piston in 
a cylinder and resulted in the elevated temperature in front of self-ignition, this is applying 
compression by the control piston ftirther, and has composition to which self-ignition of the gaseous 
nmixture is carried out all at once. 

[0003] Moreover, the compressed self-ignition type internal combustion engine having an ignition 
plug is indicated by JP,1 1-210539,A. the gas temperature in the cylinder in the compression stroke 
last stage lights this - gaseous mixture - by judging whether it is the target temperature which 
causes the whole self-ignition, and controlling the valve-opening stage of an inlet valve, it is 
controlling so that the gas temperature in the cylinder in the compression stroke last stage is 
maintained by target temperature. 
[0004] 

[Problem(s) to be Solved by the Invention] Although each of two above-mentioned conventional 
techniques tends to control the ignition stage of self-ignition combustion compulsorily, engine 
stmcture becomes complicated too much and the technique of JP,10-196424,A using a control piston 
is difficult to put in practical use. The width of face of the auxiliary pressvu-e buildup which can be 
given by jump spark ignition with the technique of JP,1 1-210539,A using jump spark ignition on the 
other hand is small, and it is difficult to perform stable ignition stage control. 

[0005] Although it is possible to carry out the flame-propagation combustion of the fiiel of the field 
which formed in a part of combustion chamber the field where fiiel concentration is high, and was 
restricted to the gaseous mixture of this field by carrying out jump spark ignition as an approach of 
enlarging pressure-buildup width of face by jimip spark ignition, if the situation of a combustion 
chamber changes variously, the range of the field which carries out flame-propagation combustion 
also changes variously, and it will become difficult to control the amount of NOx which generates 
with flame-propagation combustion of generation below to a constant rate. 
[0006] then, this invention — gaseous mixture — place formation — paying one's attention — the 
gaseous mixture in a cylinder - while enabling control of the ignition stage stabilized by optimizing 
distribution for a compressed self-ignition type internal combustion engine, it aims at controlling the 
amount of NOx generation below to constant value. 
[0007] 

[Means for Solving the Problem] for this reason, the compressed self-ignition type internal 
combustion engine which the injection valve which injects a direct fiiel is provided [ internal 
combustion engine ] and makes compressed self-ignition combustion perform by the predetermined 
service condition at least in a cylinder in invention of claim 1 — setting — the inside of a cylinder ~ 
gaseous mixture — a place ~ an enriched-mixture field and thin gaseous mixture ~ it divides into a 
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field and is characterized by making it the layer which does not carry out flame propagation of 
between an enriched mixture and thin gaseous mixture. 

[0008] In invention of claim 2, it is characterized by having allotted the enriched mixture centering 
on the inside of a cylinder, having allotted gaseous mixture thin like it does not carry out flame 
propagation so that the surroimdings of it might be surrounded, and allotting the thin gaseous 
mixture which results in self-ignition when said enriched mixture bums around it. In invention of 
claim 3, an enriched mixture is allotted to the location which carried out eccentricity fi*om the center 
of the inside of a cylinder, the thin gaseous mixture which results in self-ignition when an enriched 
mixture bums in the location at which this enriched mixture is not crossed is allotted, and it is 
characterized by separating in the layer which does not carry out flame propagation of said enriched 
mixture and said thin gaseous mixture. 

[0009] In invention of claim 4, using the injection valve which can inject a direct fuel and air in a 
cylinder, fuel injection is divided into 2 times, and is performed, and it is characterized by injecting 
only air between the 1st fuel injection and the 2nd fuel injection. In invention of claim 5, the 
accessory cell which carries out opening to a combustion chamber is provided, using the injection 
valve which can inject a direct fuel and air to this accessory cell, fuel injection is divided into 2 
times, and is performed, and it is characterized by injecting only air between the 1st fuel injection 
and the 2nd fuel injection. 

[0010] In invention of claim 6, while preparing said injection valve in the center of cylinder head 
abbreviation, it is characterized by giving two or more nozzle holes which inject a fuel, respectively 
in cylinder shaft orientations and the direction to which it points to the boa wall at the time near the 
top dead center. 
[0011] 

[Effect of the Invention] according to invention of claim 1 — the inside of a cylinder — gaseous 
mixture — a place — an enriched-mixture field and thin gaseous mixture — a field ~ two-layer — 
izing — an enriched-mixture layer and thin gaseous mixture — by separating a layer in the layer 
which does not carry out flame propagation In order that the flame by jump spark ignition of an 
enriched-mixture layer may not spread to a thin mixed gaseous layer but a thin mixed gaseous layer 
may carry out self-ignition by the rise of the pressure by combustion of an enriched-mixture layer, 
and temperature, While a self-ignition stage is certainly controllable by controlling a jump-spark- 
ignition stage, it can prevent certainly that the amoimt of the fuel contributed to flame propagation 
combustion turns into more than the amoimt of setup, and generation of NOx can be controlled. 
[0012] in order to become possible to control steep combustion by according to invention of claim 2 
allotting an enriched mixture centering on the inside of a cylinder, and allotting the thin gaseous 
mixture which carries out self-ignition to the outside field where temperature is comparatively low 
fi-om the core in a cylinder, and to become possible to extend a compressed-self-ignition combustion 
zone to a heavy load side and also to bum an enriched mixture centering on the inside of a cylinder — 
imbumt - gaseous mixture controls and it becomes possible to reduce HC discharge. 
[0013] By generating heat in the location as for which the enriched mixture carried out eccentricity 
from tfie core in a cylinder by allotting an enriched mixture to the location which carried out 
eccentricity from the center of the inside of a cylinder according to invention of claim 3, whenever 
[ cylinder internal temperature ], it becomes possible to control steep combustion because spots arise 
in distribution, and it becomes possible to extend a compressed self-ignition combiistion zone to a 
heavy load side. By according to invention of claim 4, dividing fuel injection into 2 times, 
performing it using the injection valve which can inject a direct fuel and air in a cylinder, and 
injecting only air between the 1st fuel injection and the 2nd fuel injection The fuel by the 1st fuel 
injection is mixed with the air of a combustion chamber, and is diluted, the field of only air is formed 
of a subsequent air injection, and high concentration gaseous mixture is formed under high back 
pressure of the 2nd fuel injection performed continuously. The stable self-ignition combustion is 
realizable, controlling [ by this, can separate certainly so that flame propagation of the enriched 
mixture for jump spark ignition and the thin gaseous mixture for self-ignition may not be carried out 
by the air space, and ] NOx. 

[0014] According to invention of claim 5, provide the accessory cell which is open for free passage 
to a combustion chamber, and the injection valve which can inject a direct fuel and air is used for 
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this accessory cell. By dividing fuel injection into 2 times, performing it, and injecting only air 
between the 1st fuel injection and the 2nd fuel injection A subsequent air injection can scavenge the 
fuel by the 1st fuel injection certainly from an accessory cell, it can be mixed with the air of a 
combustion chamber, and can be diluted, and the fuel by the 2nd fuel injection can form an enriched 
mixture in an accessory cell because the air injected before that plugs up accessory cell opening. By 
this, it can separate certainly so that flame propagation of the enriched mixture for jump spark 
ignition and tfie thin gaseous mixture for self-ignition may not be carried out within and without an 
accessory cell by the air space of accessory cell opening, and self-ignition combustion stabilized in 
separation of gaseous mixture, controlling NOx as a more positive thing can be realized. 
[0015] By injecting a fuel from the injection valve prepared in the center of cylinder head 
abbreviation, respectively in cylinder shaft orientations and the direction to which it points to the boa 
wall at the time near the top dead center according to invention of claim 6 The stable self-ignition 
combustion is realizable, making it two-layer to the enriched-mixture layer for jump spark ignition, 
and the thin mixed gaseous layer for self-ignition, becoming possible to separate in the layer which 
does not carry out flame propagation of these, and controlling NOx using the usual fuel injection 
valve. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing below. Drawing 1 is ttie system chart of the compressed self-ignition type internal 
combustion engine (especially gasoline engine) which shows 1 operation gestalt of this invention. 
However, it is switchable in jump-spark-ignition combustion and compressed self-ignition 
combustion so that compressed self-ignition combustion may be performed in a predetermined 
service condition with this engine and jump-spark-ignition combustion may be performed in other 
service conditions. 

[0017] drawing 1 - setting - 1 - a cylinder and 2 - the cylinder head and 3 - a piston and 4 ~ a 
combustion chamber and 5 ~ a suction port and 6 — an inlet valve and 7 ~ an exhaust air port and 8 - 
- an exhaust valve and 9 ~ gaseous mixture — an injection valve and 10 are ignition plugs, gaseous 
mixture — an injection valve 9 — the interior — gaseous mixture — the high-pressure air and the high- 
pressure fuel which the room is formed and are supplied from the outside — this gaseous mixture - it 
is the injection valve which is mixed indoors and injects the obtained gaseous mixture into a 
combustion chamber 4. moreover, gaseous mixture ~ without it supplies a fuel to a room — gjaseous 
mixture ~ only high-pressure air can also be injected now into a combustion chamber 4 by making 
an injection valve 9 open. 

[0018] here — gaseous mixture — attaching an ignition plug 10 in the cylinder head 2 aslant, and 
making the point project in a combustion chamber 4, while attaching an injection valve 9 at right 
angles to the center section of the cylinder head 2 and making the nozzle hole face in a combustion 
chamber 4 — it is — gaseous mixture — the fuel spray (spraying cone) formed of an injection valve 9 
is approached, and the spark gap of an ignition plug 1 0 is arranged. 

[0019] The electronic control (henceforth ECU) 20 which controls this engine is equipped with the 
combustion gestalt decision section 21 which judges whether it operates according to a service 
condition with which combustion gestalt of jump-spark-ignition combustion and compressed self- 
ignition combustion, the jump-spark-ignition combustion control section 22 which controls the 
combustion control parameter at the time of jump-spark-ignition combustion operation, and the 
compressed-self-ignition combustion control section 23 which controls the combustion control 
parameter at the time of compressed self-ignition combustion operation. 

[0020] In addition, although the combustion gestalt decision section 21, the jump-spark-ignition 
combustion control section 22, and the compressed self-ignition combustion control section 23 can 
also be constituted from a hard-wired logical circuit, they are realized as a program of a 
microcomputer with this operation gestalt. Compressed self-ignition combustion is performed in a 
low middle turn and a low Naka load field as shown in the basis of such a configuration, and 
drawing 2 , and jump-spark-ignition combustion is performed in high rotation or a heavy load field. 
[0021] Next, the property of compressed self-ignition combustion is explained. Drawing 3 shows the 
range where self-ignition combustion of the ignition stage to the same load is materialized. If the 
ignition stage is carried out at an early stage, knock reinforcement will increase and a knock 
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limitation will be exceeded. On the contrary, if the ignition stage is delayed, stability will get worse 
and a stability limitation will be exceeded. Therefore, the tolerance (range within a knock limitation 
and a stability limitation) of the ignition stage to be the formation range of compressed self-ignition 
combustion is very narrow range. 

[0022] Drawing 4 shows the cylinder internal pressxire at the time of changing an ignition stage, and 
the wave of heat release. The wave of a broken line is a wave at the time of carrying out the tooth 
lead angle of the ignition stage, and considering as immediately after a compression top dead center, 
and the wave of a continuous line is a wave at the time of carrying out the lag of the ignition stage 
from a compression top dead center. If the tooth lead angle of the ignition stage is carried out so that 
it may imderstand from now on, change of cylinder intemal pressure will become steep. During 
compressed self-ignition combustion, if an ignition stage carries out a tooth lead angle from the 
optimal stage under a certain effect, change of cylinder intemal pressure will become steep as above- 
mentioned, and also whenever [ cylinder intemal temperature ] will go up in connection with this. 
This effect is carried into degree cycle in the form of the rise of the residual-gas temperature in a 
cylinder, and serves as an inclination in which the ignition stage of degree cycle carries out a tooth 
lead angle further. If an ignition stage carries out a lag from the optimal stage on the contrary, the 
ignition stage of degree cycle will serve as an inclination which carries out a lag further. 
[0023] Thus, since the ignition stage in compressed self-ignition combustion is very imstable, it is 
necessary to control an ignition stage compulsorily, and this is bumed by flame propagation and it is 
made for high concentration gaseous mixture and thin gaseous mixture to be formed in a combustion 
chamber, to carry out jump spark ignition to high concentration gaseous mixture, and to carry out 
self-ignition of the thin gaseous mixture by the rise of the cylinder intemal pressure and temperature 
accompanying this combustion in this invention. According to this approach, it is possible to control 
a self-ignition stage by controlling a jump-spark-ignition stage certainly. 

[0024] However, since the amount of NOx generation will increase from the case where self-ignition 
conibustion of all the fuels is carried out, by this approach, it is desirable to make into necessary 
minimum the amount of the fuel contributed to flame propagation combustion (henceforth jximp- 
spark-ignition combustion) of jump spark ignition and after that. Then, he is trying to prevent 
certainly that the amount of the fuel contributed to jump-spark-ignition combustion turns into more 
than the amount of setup in this invention by carrying out separation formation of high concentration 
gaseous mixture and the thin gaseous mixture by the combustion chamber. 

[0025] Next, the flow of drawing 5 explains a control flow. By SI, engine-speed N and Load T are 
detected first. Next, a combustion gestalt is judged by S2. That is, it judges whether engine-speed N 
and the detection value of Load T are in the jump-spark-ignition combustion zone of the map of 
drawing 2 , or it is in a compressed self-ignition combustion zone. 

[0026] Consequently, when jump-spark-ignition combustion is controlled by S3 when judged as the 
inside of a jump-spark-ignition combustion zone, and judged as a compressed self-ignition 
combustion zone, compressed self-ignition combustion is controlled by S4. the jump-spark-ignition 
combustion control performed by S3 — like an inhalation-of-air line - inside — gaseous mixture - an 
injection valve 9 is driven, injection supply of the gaseous mixture is carried out into a combustion 
chamber 4, an ignition plug 10 is driven at a compression stroke anaphase, and jump spark ignition is 
performed. In this case, the flame produced by jump spark ignition is spread to the gaseous mixture 
of the combustion chamber 4 whole. 

[0027] the gaseous mixture for carrying out separation formation of high concentration gaseous 
mixture and the thin gaseous mixture by the combustion chamber, while performing control (for 
example, control an exhaust air line closes [ control ] an exhaust valve 8 to inside, and makes 
[ control ] the amount of residual gas increase [ control ] to it) which raises the temperature of 
inhalation air in the compressed self-ignition combustion control performed by S4, in order to satisfy 
the conditions of self-ignition - an injection valve 9 is controlled, specifically, it is shown in 
drawing 6 - as - gaseous mixture - an injection valve 9 - like an inhalation-of-air line - from - 
the between in the first half of a compression stroke — the 1st gaseous mixture - injection — 
performing ~ after that and a compression stroke — injection of only high-pressure air - performing 
- the 2nd [ fiirther ] gaseous mixture — injection is performed. 

[0028] the 1st gaseous mixture — the gaseous mixture by injection is mixed with the air in a 
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combustion chamber 4, and dilutes, and thin gaseous mixture is formed throughout a combustion 
chamber 4 (refer to drawing 6 (a)), a subsequent air injection — gaseous mixture — the 2nd gaseous 
mixture which the field of only air is formed in the perimeter of an injection valve 9 (refer to 
drawing 6 (b)), and is performed continuously - injection — gaseous mixture — high concentration 
gaseous mixture is formed in the perimeter of an injection valve 9 (refer to drawing 6 (c)). 
[0029] the 2nd gaseous mixture — since injection is performed under the second half of a 
compression stroke, i.e., high back pressure, - injection — the range of gaseous mixture is short, and 
since ignition by the ignition plug 10 is performed while diffusion seldom progresses, the fuel 
concentration of this gaseous mixture becomes comparatively high, as a result — gaseous mixture — 
the perimeter of an injection valve 9 ~ high concentration ~ while gaseous mixture exists and a lean 
mixture exists in a periphery — two gaseous mixture — the gaseous mixture to which an air space 
exists between fields — distribution (refer to drawing 7 ) is realizable, in addition — drawing 7 — high 
concentration — gaseous mixture — it is described as the field which does not carry out a spark 
ignition field for a field, and does not carry out flame propagation of a compression ignition field and 
the air space between these for a lean-mixture field. 

[0030] such gaseous mixture — distribution ~ forming - gaseous mixture - if the ignition drive of 
the ignition plug 10 which adjoins an injection valve 9 is carried out — high concentration gaseous 
mixture bums by flame propagation and a lean mixture bums by self-ignition in response to the rise 
of the cylinder internal pressure and temperature accompanying this combustion, this time — high 
concentration — since the air space dissociates spatially, gaseous mixture and a lean mixture can 
separate jump-spark-ignition combustion and self-ignition combustion, as shown in drawing 8 . For 
this reason, it can prevent that the amount of the fiiel which carries out jump-spark-ignition 
combustion increases more than the amount of setup too much, and becomes excessive [ the amoimt 
of NOx generation ]. 

[0031] In addition, the lap as shown in drawing 9 in time may be produced that separation with 
jump-spark-ignition combustion and self-ignition combustion should just be performed spatially. 
Drawing 8 and drawing 9 show a heat release pattern, and dQ/dtheta is a heat rate, moreover, high 
concentration — the layer to which the air space which separates gaseous mixture and a lean mixture 
changes only fi-om air ~ it is not necessary to be ~ high concentration, so that the propagation flame 
of gaseous mixture is not made to spread to a lean mixture - a fiiel ~ what is necessary is just a thin 
layer 

[0032] fiirthermore, high concentration — distribution as forming on a concentric circle is not 
indispensable, either, as shown in drawing 7 , and shows gaseous mixtwe (spark ignition field), a 
lean mixture (compression ignition field), and an air space (field which does not carry out flame 
propagation) to drawing 10 and drawing 1 1 ~ high concentration — separation formation of gaseous 
mixture (spark ignition field) and the lean mixture (compression ignition field) may be carried out. 
drawing 10 and the operation gestalt of drawing 1 1 - the periphery of the cylinder head 2 — gaseous 
mixture - an injection valve 9 is attached aslant, this is approached, and the ignition plug 10 is 
arranged. 

[0033] high concentration — the accessory cell which opens for fi:-ee passage and carries out opening 
to a combustion chamber (main combustion chamber) when separation with gaseous mixture and a 
lean mixture needs to be ensured — preparing — the inside of this accessory cell — gaseous mixture — 
an injection valve and an ignition plug — arranging ~ the above gaseous mixture — it is good to 
control an injection valve, in this case, the 1st gaseous mixture — the 2nd gaseous mixture which 
forms an air space near accessory cell opening while once scavenging the gaseous mixture in an 
accessory cell, and is performed after that by the air injection performed after injection ~ injection — 
the inside of an accessory cell — high concentration ~ separation of gaseous mixture can be ensured 
by forming gaseous mixture. 

[0034] Other operation gestalten of this invention are fiirther shown in drawing 12 and drawing 13 . 
In the system of drawing 12 , using a fiael injection valve 1 5, this is attached at right angles to the 
center section of the cylinder head 2, this is approached, and the ignition plug 10 is arranged. In this 
case, the fuel injection valve 15 is equipped with 2nd nozzle-hole 15b which injects a fuel in the 
direction (horizontally near direction) to which it points to 1st nozzle-hole 1 5a which injects a fuel to 
cylinder shaft orientations, and the boa wall at the time near the top dead center, as shown in drawing 
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13 . 

[0035] The fuel injected by cylinder shaft orientations in this configuration by injecting a fuel in a 
compression stroke fi'om a fuel injection valve 15 is that an enriched-mixture layer is formed without 
being spread and a thin mixed gaseous layer is formed with the fuel which it is injected in the 
direction of a boa wall, and is diffused, and the mixed temper cloth shown in 7 embodies, and it 
becomes possible to redize the heat-release pattern shown in drawing 8 or drawing 9 . 

[Treinslation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The system chart of the intemal combustion engine which shows 1 operation gestalt of 
this invention 

[Drawing 2] Drawing showing a compressed self-ignition combustion zone 

[Drawing 3] Drawing showing the formation range of compressed self-ignition combustion 

[Drawing 4] Drawing showing the cylinder intemal pressure at the time of changing an ignition 

stage, and the wave of heat releaise 

[Drawing 5] The flow chart which shows a control flow 

[Drawing 6] the gaseous mixture at the time of compressed self-ignition combustion — drawing 
showing the separation formation approach 

[Drawing 7] Drawing showing the mixing temper cloth in a cylinder 
[Drawing 8] Drawing showing an example of a heat release pattern 
[Drawing 9] Drawing showing other examples of a heat release pattern 

[Drawing 10] The system chart of the intemal combustion engine which shows other operation 
gestalten of this invention 

[Drawing 1 1 ] Drawing showing the mixing temper cloth in a cylinder in the real applied 

configuration of drawing 1 0 

[Drawing 12] The system chart of the intemal combustion engine which shows other operation 
gestalten of this invention 

[Drawing 13] The enlarged drawing of the fuel injection valve nozzle-hole part in the operation 
gestalt of drawing 12 
[Description of Notations] 

1 Cylinder 

2 Cylinder Head 

3 Piston 

4 Combustion Chamber 

5 Suction Port 

6 Inlet Valve 

7 Exhaust Air Port 

8 Exhaust Valve 

9 Gaseous Mixture — Injection Valve 

1 0 Ignition Plug 

15 Fuel Injection Valve 
1 5a The 1 st nozzle hole 
15b The 2nd nozzle hole 

20 ECU 

21 Combustion Gestalt Decision Section 

22 Jump-Spark-Ignition Combustion Control Section 

23 Compressed Self-ignition Combustion Control Section 
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